THIS short paper deals with rotation osteotomy, combined where necessary with a wedge adduction osteotomy, a curative procedure in contrast to the Lorenz bifurcation or the Schanz osteotomy, which are palliative measures dealing with symptoms arising from unsuccessful primary treatment.
THIS short paper deals with rotation osteotomy, combined where necessary with a wedge adduction osteotomy, a curative procedure in contrast to the Lorenz bifurcation or the Schanz osteotomy, which are palliative measures dealing with symptoms arising from unsuccessful primary treatment.
The occurrence of anteversion of the femoral neck has been known for a long time; the recognition of its significance is more recent and its treatment more recent still. It must be conceded that orthopvdic surgeons abroad have been more alert in this respect than their British contemporaries. Whether the torsion is a primary deformity, as suggested by Badgley (1943) , or whether it is a secondary deformity matters little; it is, however, essential that it shall be recognized, its significance appreciated, and the necessary steps taken for its correction. Uncorrected anteversion is the commonest cause of redislocation either by forward displacement of the femoral head in severe cases or by lateral displacement in moderate degrees of torsion, the femoral head maintaining an unnatural pressure on the acetabular roof which causes arrest of its development.
Many methods for estimating the amount of anteversion have been described: Rogers (1931) described a procedure in which the femoral neck angle was radiographed in different planes and by a complicated mathematical formula the angle of torsion was deduced. Dunn (1952) described an experimental method and showed how the position of the limb when radiographed could influence the estimation; a similar method had been used at the Royal National Orthopedic Hospital. It has been maintained by Rogers (1934) that the angle of anteversion can be readily determined by screening the patient on her face: the affected limb is externally rotated until the shadow of the head, neck and shaft are in one straight line: the amount of external rotation necessary is subtracted from 90 degrees and this gives the angle of torsion. All these methods are inaccurate and fortunately are unnecessary.
The presence of anteversion can be diagnosed clinically; thus, with the knee pointing forwards the femoral head can be felt in the groin whilst the most prominent part of the great trochanter is felt posteriorly in the buttock: on internally rotating the hip the femoral head is no longer detectable and the most prominent part of the trochanter is felt laterally in the thigh. Confusion can arise with an enlarged femoral head but the trochanter would be felt in its normal position. A plain radiograph helps. It should be noted that with much anteversion, the neck is foreshortened and the radiographic appearances resemble those of severe valgus deformity; the foreshortening of the femoral neck disappears with the hips internally rotated (Fig. 1) . Both anteversion and valgus deformity can occur together-but in these circumstances, when the hip is fully internally rotated, Shenton's line is not restored and the femoral head does not point to the contra-lateral (as it should do) but to the ipsi-lateral sacro-iliac joint (Fig. 2) . It is possible by such clinical means, aided with plain radiographs, to diagnose and classify anteversion into mild (up to 30 degrees), moderate (30 to 60 degrees) and severe (60 to 90 degrees). Can anteversion be corrected by closed methods? 'At one time at the'Royal National Orthopedic Hospital it was thought possible in the very young, by diminishing the amount of internal rotation of the hip-joint in successive plasters, to mould the still relatively plastic femoral neck against the anterior rim.of the acetabulum and capsule; the results were disappointing. All instances of anteversion, moderate or severe, require operative treatment for correction, but before it is undertaken two conditions must be fulfilled:
(1) the head of the femur must be reduced into the acetabulum and (2) the hip-joint must be capable of being internally rotated. It is valueless to do a rotation osteotomy otherwise. The procedure is a final step at the end of a surgical programme.
Operative Technique
The femoral shaft is approached laterally, the skin incision directed forwards; this allows easier suturing of the wound at the end of the operation when the knee has been rotated outwards to the neutral position. The femur can be divided in the subtrochanteric or supracondylar regions; the advantages of the former site are (1) easy accessibility, (2) division of the bone is nearer the site of deformity, (3) convenience for internal fixation and (4) any valgus deformity can be corrected at the same time. The supracondylar osteotomy has the advantage that the hip-joint need not be immobilized post-operatively, a toe-to-groin plaster being adequate. The femur should be transfixed by a Steinmann's pin at the base of the great trochanter and the hip-joint held firmly in full internal rotation.
Two distinguishing marks are made on the femur; it is then divided cleanly, without any spikes, between these marks which help to indicate the amount of derotation effected. After the femur has been divided the lower fragment is rotated outwards until the knee is in the neutral position. A plate and 4 screws are used for internal fixation; alternatively Steinmann's pins transfixing the two fragments can be incorporated in the plaster. Immobilization in a full single hip spica for eight weeks has proved adequate.
Where there is in addition a valgus deformity, this is dealt with after derotation by removing a small wedge with the base medially from the upper end of the lower fragment;
the limb is then adducted to close the gap, and a strong stainless steel plate, bent as necessary, is applied. On bringing the limb back to the neutral position the femoral head is brought down into its correct position in the acetabulum (Fig. 3 ). The first rotation osteotomy for dislocation of the hip was performed seventeen years ago and since that time it has been employed on many occasions, but not routinely. It is hoped to publish a fuller account of the results elsewhere. The youngest patient operated on was 18 months old and the oldest 12 years. The amount of correction obtained at operation varied from 30 to 90 degrees with an average of approximately 65 degrees. The average age of this series was 4j years. As mentioned, the osteotomy was the last stage in the treatment and followed on such procedures as open reduction and/or acetabuloplasty, capsular arthroplasty (Colonna), or closed reduction.
There was no sepsis, although on two occasions the wound broke down but fortunately did not become infected. This was due to insufflation into the wound of penicillin with a powder which producedgranulomatous reaction with giant cells, confused erroneously with tuberculosis: removal of the plate became necessary but was delayed for one month, until the osteotomy was reasonably firm, after which the wound healed rapidly. There was no instance of delayed or non-union.
Recurrence of deformity occurred on three occasions and necessitated a further osteotomy; it is possible that insufficient derotation was obtained at the first operation, a fault probably due to the operator and not to the operation. At the end of the operation no internal rotation of the hip should be possible. With time some internal rotation reappears: the speed of this return is unpredictable, some children recovering only 15 degrees after three to four years whilst others regain up to 50 degrees in the same period.
